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1.Introduction
Thisshortpaperisaboutsomecertainparticularaspectsofthe
interactionofkeydrivingforcesofinternationalrelations,trade
liberalizationandenvironmentalprotection.Itdealswiththerelationship
betweentradepoliciesmadetomitigateclimatechange.Itanalyzesthe
natureofKyotoProtocol,policiesthatareadoptedinresponsetoit,
internationalpatternsoftradeandtheirlegalframework,andmultilateral
tradingsystem.
Thispaperisstructuredasfollows:Section2exploresthepotential
impactonpatternsofinternationalindustrialtradeinlimitingemissions
ofgreenhousegases.Section3dealswiththeinteractionbetweentrade
andtheapplicationofstandardsandlabelsatanationallevel.Section4
examinesthepotentialtaxationofsaleorconsumptionoffuels.Sections
aimsatthepotentialtradeissuesatstake.Andsection6isaconclusion.
ThispaperowesmuchtoBracketal.(2000).
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2.TradeImpactofClimatePolicy
Firstly,theoreticalaspectsofdistortionsjurisdictionsshouldintroduce
intocapitaltaxationandenvironmentalregulationarementioned.
Industrywasassumedhomogeneousandtheextenttowhichincomes
andenvironmentalqualitydifferedamongjurisdictionsandtheeffectsof
suchdifferencesonindustrieswithdifferentpropensitiestopolluteare
notanalyzed.Intheinternationalarena,theperspectivechanges;a
dominantcharacteristicofdifferentcountriescompetingforinternational
tradeisdifferencesinincome.Poorcountriesareabletoofferalow
wagelaborforce,attractinglabor-intensivemanufacturing.Poor
countriesarealsoabletospecializeinpollution-intensiveindustries.So,
herearewaysinwhichlowerincomesmayinfluenceinternationaltrade.
Asenvironmentalqualityisanormalgood,citizensofpoorer
countriesdemandlowerlevelsofenvironmentalquality.Thisresult,
potentially,inspecializationinpollution-intensivemanufacturing.Onthe
otherhand,itcouldresultintheimportationofwastesfordisposal.
Althoughthedrivingfactorinbothofthesecasesistheincomeeffectin
demandforenvironment,theissuesaredifferentthanweencounteredin
thecaseoftheenvironmentalKuznetscurve(Kolstad,2000).
Theeconomicissuesarecomplexbecausetherearealotofdifficult
effectsinvolved.Measurestolimitemissionswillreducedemandfor
fuels.Inmostdevelopedcountries,thetransportsectoraccountsforthe
bulkofoilconsumption,whilstelectricityandheatingtendtobebased
moreoncoalandnaturalgas.However,largeamountsoffueloilare
usedforpowergenerationandheatsupply,andthiscombinedwith
measuresdirectedattransport,meansoilconsumptionisalsolikelyto
decline(Bracketal.,2000).
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Theimpactoninternationaltradeislikelytoresultfromeffectsonoil
consumption.Coaltradingisgrowing,however,mostcoalisstill
producedandconsumeddomestically.Theinternationaltradedpricefor
coalisfarclosertoitsproductioncostthanisthecaseforoil;profitsare
less'.
Themanufacturingoftradedproductsaccountsfor20persentofCOZ
emissionsinmostindustrializedcountries.IfCOzabatementin
developedcountriesraisesthepriceofenergy,thiswillmakepotentially
advantageousforcountrieswithoutsuchpolicies.However,countries
thathavetakenactiontolimitCOZemissionshaveavoidedpoliciesthat
wouldimpactonmanufacturing.Thetotalexemptionofenergy-intensive
sectorshasnotgonebeyondvoluntaryagreements.Rebatingcarbon
taxesforexportsandimposingthemonimportswouldneutralizethe
competitiveimpactsofsuchtaxes,however,therelativepricescouldbe
complexandwouldbesubjecttochangebyinternationalinstitutions'
TablelCarbonContentofFossilFuelsandAtmosphericAccumulation
Carboninfossilfuels
ProvenreservesAdditionalresources
Conventionaloil 120 36-110
Conventionalgas 80 45-165
Cod 650 360-2,300
Unconventionaloil142 180
Unconventionalgas105 35-270
Atmosphericaccumulation
StabilizationlevelAllowableemissions*
450ppm 630-2100
550ppm 1・ ・1
Note)1990-2100.KasslerandPaterson(1997)
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agreements.IfmeasurestakentolimitCOZemissionshaveasignificant
impactonoverallconsumption,importvolumesarelikelytofall.Its
impactiscomplexandcouldbespecific.Itisalsohardtopredict.The
scaleofincomerelatedtradeeffectsisdebatableanddependenton
implementationmechanisms.Measuresinindustrializedcountrieswill
havepriceaswellasvolume.Ifemissionsreductionpolicieschangethe
relativepricesofgoods,thiscouldincreasetheimportsnotonlyenergy
relatedgoods,butalsoenergyefficientgoods2.Tableliscarboncontent
offossilfuelsandatmosphericaccumulation
Thefinalmeansbywhichdevelopedcountries'abatementofgreen
gasesmayaffectothercountriesliesinthereductionofclimaticchanges.
Formostcountries,themorerapidtherateofclimatechange,themore
difficultandcostlytheadjustmentprocesswillbe.Reducingtherateand
degreeofdirectclimatechangeimpactisthemostobviousbenefitto
flowfromanindustrializedcountrylimitingclimatechange.
Theeffectsonoilmarketsappearlikelytodominateothermechan-
isms.Thisimpliesasmalleconomicgainintermsoftradeforthe
majorityofdevelopingcountrieswithlossesconcentratedonthe
countriesthatdependprimarilyonoilorcoalexports.Thoughdirect
financialcompensationisneithertechnicallynorpoliticallyfeasible,
variousshort-termandlong-termmeasurescouldbeexplored,tomini-
mizetheimpactsonexporters'revenueandtohelpthesecountriesadjust.
3.TradeEfficiencyandEnergy
Theapplicationofminimumstandardsofenergyefficiency,andof
labelsshowingenergyconsumption,isbecomingmorewidespreadin
countriesaimingatreducingenergydemandandemissionsofcarbon
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FigureCarbonDioxideEmissionsbyCountries
Source)CarbonDioxideInformationAnalysisCenter,1995
dioxide.Inthesecircumstances,theattractionofminimumstandardsof
energyefficiencyisobvious.Standardscanbeseenascorrectingfor
marketfailurebyloweringinformationalcostsandremovingtheworst
performingunitsfromthemarket.Theperceivedpoliticalcostsof
introducingstandardsaremuchlowerthanthecostsofintroducingor
raisingenergytaxes.Economicevaluationshowsexistingstandardstobe
highlycosteffective,withthevalueofenergysavingsexceedingthe
administrativeandotheridentifiablecosts.Forthese,energylabelsand
standardsseemtobecomemorecommon3.Thefigureiscarbondioxide
emissionsbycountries.
Thepotentialfortradebarriersarisingfromdifferentnational
standardsisobvious.Exporters,particularlythosefromdeveloping
countriesmayfinditdifficulttomeetthestandardsappliedby
industrializedcountrieswithmoredevelopedlegislation.However,this
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maybetrueintheory,nosearchhasbeenabletofindtheanswerin
practice.Theideathatenergyefficiencystandardsdonotpresentserious
barrierstotradeisnottoosurprisingwhenthelevelsofthestandardsare
considered.Whethercountriesexportsbecomelesscompetitivein
internationalmarketsornotisalsouncertain.
Manufacturestendtoresistthesettingofmandatoryefficiencystan-
dardspartlybecauseofthepotentialadministrativecostsofcompliance,
butthestrongestoppositiongenerallycomesfrommanufacturerswho
wouldhavetochangetheircurrentpracticeandproductlinestocomply
(Bracketal.,2000).
Thismanufacturingresistanceisimportantinthepoliticalprocessof
settingstandards,whichgenerallyinvolvenegotiatingwithmanu-
facture'sandtheirtradeassistance.Ittendstodrivetheirlevelsdown
towardsthelowestcommondenominatoramongthemainmanufacturers
andtomaketheprocessofratchetingupstandardsveryslow.Industry
resistancemaydeclineasclimatechangebecomesmorewidelyaccepted
asamajorissueandifenergytaxation,forexample,areseenasless
palatablealternatives,butstillimportant(Bracketal.,2000).
Thisalsohasimportantimplicationsforreasonsofwhetherstandards
shouldbeharmonizedfromtheoutset.IntheU.S.,thedevelopmentof
energyefficiencystandardshasbeenledbyindividualstates.IntheEU,
theemphasishasbeenontryingtoharmonizeefficientstandardsfrom
theoutset.Asaresult,progresshasbeenslow.Suchcircumstancesmight
raiseextremecautionaboutproposalstotryandharmonizeglobal
standardsunderKyotoProtocol.
Productstandardsarestaticinstrumentsthatcanacttofrustrate
dynamicandinnovativedevelopments.Standardswilloftenneedtovary
withfactorssuchasconsumerpreferencesorothernationalregulations.
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Moreover,monitoringandenforcementcostscouldbesignificant,along
withtherateoftechnologicalinnovationandthecomplextechnical
natureofstandards(Bracketal.,2000).
Intheory,environmentalregulationscostpollutersmoney.Firms
subjecttotighterenvironmentalregulationswillincurhighercoststhan
firmssubjecttoweakerornonexistentenvironmentalregulations.Iftwo
countriesidenticalinallrespectsexceptforthetightnessofenviron-
mentalregulationsexist,economictheorywouldindicatethatthecountry
withweakerenvironmentalregulationswouldbeadvantageousto
pollutingindustriesandtendtospecializeincleanerindustriesand
importtheoutputofdirtyindustries.Thisisanaturalconclusionfrom
standardinternationaltradetheory(BakerandKohler,1997;Kolstad,
2000).Reducingthebarrierstoachievinginternationalcooperationon
thecontroltans-boundarypollution.
4.InternationalTaxation
Thepriceofenergytoitsfinaluserisakeydeterminantofthedemand
foritsuse.Thepriceofcarbon-basedfuels‐coal,oil,andgas‐is
thereforeanimportantinfluenceonemissionsofcarbondioxide.
Governmentscanexertinfluenceonthepricesproducedbythemarketin
anumberofways.Applyingtaxisoneexample.
Thetaxationofenergyuseorofcarbonemissionsasapolicyoptionto
mitigateclimatechangeisincreasinglybeingconsideredbyindus-
trializedcountries.Article20ftheKyotoProtocolcommitspartiesto
implementprogressivereductionorphasingoutofmarketimperfections,
fiscalincentives,taxanddutyexemptionsandsubsidesanallgreenhouse
gasesemittingsectors.Anumberofcountries,mainlyinnorthern
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Table2EnergyTaxesinEuropeanCountries
Country Tax Heavyfueloil
(釧㎜kg)
Naturalgas
(pence/m')
Coal
(£/IOOOkg)
Electricity
(pence/kWh)
Austria Energy 26.2 3.5 0 0.6
Denmark Carbon 30.1 2.1 22.8 10
Finland Carbon 37.6 1.2 28.9 4.1
NetherlandsCarbon/energy0 21.3 0 3
Energy 10.3 10.5 7.4 0
Norway Carbon 34.9 n.a. 34.2 0
Sweden Carbon 44 3.1 34.6 0
Energy 57.2 1.8 23.5 11.5
Source)UKTreasury(1998)
Europe,havealreadyintroducedenergyorcarbontaxesexplicitlyfor
environmentalreasons.TheexamplesareasTable2.
ProgressoutsidetheEUhasbeenlessimpressive.IntheU.S.BTUtax
wasputforwardbythenewClintonadministrationin1993.Itwould
havesignificantlyincreasedfuelpricesforallendusers,consumersand
producers4.
Althoughtheoreticalresultsarenotindispute,itsempiricalsignifi-
canceisofpolicyinterest.Ifasignificantamountofsuchspecialization
exists,theestablishmentoffreetradeareasmaybeofconcernnotonlyto
traditionalconstituents,butalsotoenvironmentalgroups.
Theimpactofcarbonandenergytaxationoninternationalcom-
petitivenesshasbeenaconstantconcerntopolicy-makersintroducing
taxes.Itseemsevidentthattheimpositionofadditionalcostsonfirms
throughenergytaxationwillaffectnegativelytheircompetitiveness.It
shouldbenoted,however,thatthisisnotnecessarilyalwaysthecase.
Thereareopportunitiesforenergyefficiencyinvestments(Pezzey,1992).
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Furthermore,ifthetaxdoenottriggeranybehavioralresponse,the
impactontotalcostsislikelytobelow,whencomparedwithother
factorssuchasexchangeratevariations(Bracketal.,2000).
Itmaythereforebedesirableforanumberofreasonstointroduce
policymeasuresthatoffsetanyrealnegativecompetitiveimpactsarising
fromcarbonorenergytaxes.Therearethreepossibilities;exemptions,
recyclingandbordertaxadjustments.Thefirsttwoofthreemeasures
havemanydrawbacks.However,bordertaxadjustmentshavean
argumentfortheusefulasacompensatoryorasaprotectivemeasure.
Whenconsideringbordertaxadjustmentsforcarbonorenergytaxes,
however,theuseiscomplicated.Thepracticalitiesofthetaxadjustment
processesandtheinterrelationshipoftaxwiththemultilateraltrading
systemsareimportantandshouldbeconsidered.
Finally,thetaxationofinternationaltaxposesdifficultquestionsof
feasibility.Theremovaloftaxexemptionofinternationaltaxwillbe
effectiveifitisappliedatagloballevel,however,thisisprobablyimpos-
sibleintheshortrun.Giventhis,thereareadvantagestobegainedfrom
sub-globaltaxationofaviationbunkerfuelsinsomeform.
5.TradeandFlexibilityMechanisms
TheflexibilitymechanismsoftheKyotoProtocol‐Article6,12,and
17formtheflexibilityaspectsoftheagreement.Theypresentthe
wholesaleutilizationofmarket-basedmechanismsforenvironmental
ends.Theypresentforthefirsttimeinaninternationalenvironment
protectiontreaty.
Thevariousagreementscomprisingthemultilateraltradingsystem,
andtheKyotoProtocolarelegaldocuments,however,theyarealso
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politicalissues.Icanspeculateontherelationshipbetweenthem,butthe
finalanalysiswillbesettledbynegotiationbetweenthepartiestoboth
setsoftreaties.Andwhethertheaimsoftradeliberalizationandof
environmentalprotectionarebestservedbykeepingtheWTOandthe
Protocolareimportant.
Thecleandevelopmentmechanism(CDM)potentiallycreatesan
importantproxymarketforcarbonabatementindevelopingcountries.
However,theGATTorWTOhasnotdecidedhowtosolveit.The
TRIMSorMAIwasfarmorewider.Theseconsiderationsareentirely
hypothetical:theMAIhasbeenabandonedanditseemsunlikelythatthe
OECDwilltakeitup.ThepotentialforclashesbetweentheMAIandthe
CDMshouldprovidesomevaluablelessonsforthedesignofanysuch
futureagreement.
Theresolutionoftheissuewillbeaslowprocess,thoughthereare
signthatcountries'positionsaremovingclosertogether.Theflexibility
mechanismsaredesignedtobeginoperationsmuchearlierthanthefirst
commitmentoftheKyotoProtocol.TheKyotoProtocolcontainsrequire-
mentsfordatareportingwhichstartimmediatelyafteritcomesinto
force,sotheseaddtothepressure.
ThetrademeasuresoftheMontrealProtocolhavebeenavitalelement
insecuringthesuccessoftheagreement;inprinciplesimilarprovisions
mayhaveanimportantroletoplay.Ideally,thepresenceoftrade
measuresshouldprovideasufficientincentivetoresultinuniversal
participation,however,ithasobviouslimits.Trademeasuresarelikelyto
continuetoplayaroleasonecomponentofeffectiveenvironmental
agreementsandshouldbecontemplatedaspartoftheevolvingclimate
changeregime.TheMontrealProtocolalsoledtotheestablishmentof
restrictionsontradebetweenparties.TheProtocolrequirespartiesto
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controlbothconsumptionandproduction.Avarietyoftraderestrictions
havebeenemployed.Inaddition,inresponsetoconcernovergrowthin
illegaltradeinCFCs,anamendmentwasagreedto.Theinformationin
Table3isderivedfromthe1992WorldDevelopmentReportofthe
WorldBank.
Thekeytoresolvingthetrade-environmentdebateinthecontextof
internationalagreementsliesinstrikingtherightbalancebetweentrade
liberalizationandenvironmentalprotectioninanygivensetof
circumstances.Whileitmaywellbethecasethattraderestrictionsare
helpful,oressentialinenforcingimplementationssuchastheKyoto
Protocol.Itdoesnotfollowthatanytrade-restrictivemeasurethatmaybe
Table3Pollutions,GNPandEnergy
Year Kind Level Percentage
AllcountriesLow-income
o
countries
Middle-income
.
countries
High-income
・
countnes
1965
Pollution3billion 58 20 22
GNP 8trillion 4 10 86
Energy 3billion 7 15 78
1990
Pollution5billion 62 22 16
GNP 19trillion6 12 82
Energy 7billion 15 22 63
2025
Pollution8billion 65 24 11
GNP 55trillion9 16 75
Energy(high)21billion 34 29 37
(medium)15billion 34 29 37
(low) 11billion 34 29 37
Source)WorldDevelopmentReport1992
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adoptedunderthetreaty'saegisisdesirable.Inmostcases,itseems
unlikelythatdiscriminationintradewouldbenecessarytoachievingthe
environmentalaimsofthetreaty.Nevertheless,insomecasesitmaybe.
Thisprovidesonefurtherareaofpotentialinteractionbetweenthetwo
objectivesoftradeliberalizationandenvironmentalprotection,andone
furtheritemofdiscussionsonthetopicofclimatechangepoliciesand
theirinteractionwithtrade.
ForKyotoProtocol,UnitedStateshasnotagreedtosignit.Japan
explaineditspositionregardingtheKyotoProtocolanditseffortsto
achieveitscommitmentsundertheKyotoProtocol.Bothcountries
exchangedviewsregardingtheirpolicies.Bothwilltakeenhanced
actionstocontributetoaddressingthelong-termproblemofclimate
changeconsistentwiththeobjectiveoftheProtocol.Inthisregard,the
twocountriesrecognizetheimportanceofhigh-levelconsultationsand
agreetotheircontinuation.Firstofall,theyhavetoexplorecommon
groundandareasforcommonactiononclimatechange.
6.Conclusions
Tworecentinternationalagreementsrecognizedtheneedfor
adjustments.TheMontrealProtocolonthephasingoutofchlorofluoro-
carbonsisoneoftheseagreements.Thisagreementmadeexplicit
financialprovisions.ThesecondagreementistheKyotoProtocol,on
cuttinggreenhousegasemissions(DoreandMount,1999).Whilethis
agreementdoesnothavethefinancialprovisions,itrecognizesthatthe
timeneededforadjustmentmustbeequitable,andcontainsdifferent
schedulesforCOZreductionsforindustrialcountries.Itremainstobe
seenwhethertheU.S.Congresswillratifyit.
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Tosolveglobalenvironmentalproblemsisnoteasyandthispaper
doesnotshowthis.Traditionalanalysisanswertheseissues,however,
neweconomicscanhandlethese.Governmentpoliciestoreduce
environmentalpollutionandglobalwarmingareoftencriticizedas
damagingtotheeconomy,particularlybyreducinginternational
competitiveness.Thispaperaddressestheissuebyexaminingmanyof
thepoliciesconcerned,andtheeffectsoninternationalcompetitiveness.I
thinkthatwell-refined,market-orientedenvironmentalpoliciesmaybe
expectedtoimprovethewelfare.
Globalwarmingisaseriousissueforhumanbeingstoday,andforthe
existenceofhumanbeingsinthefuture.Wemustcombineour
knowledgeandwisdomtofindsolutionstothisseriousproblem.Itwill
notbeeasyforJapantoachievetheaimsoftheKyotoProtocol,asits
energyefficiencyalreadyreachestheworld'shighestlevels.However,
effortstosolvingtheproblemofglobalwarningisessentialtobuildinga
socio-economicsystemwithenvironmentallysoundmaterialcyclesand
inharmonywiththeenvironment,whichwillmakepossiblethe
emergenceofasustainablesociety.Toachievethisgoal,Japanwillseek
tostrengtheneffortswhichcanattracttheparticipationandcooperation
ofeverysocialactor,mobilizeeverypossiblepolicymeasure,and
promotecomprehensiveactionsinasystematicwaytoachieve
reductions.Itisnecessarytopromotemeasuresbothinthepublicand
privatesectorstopreventglobalwarmingwiththeunderstandingand
cooperationofcitizens.
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Notes
1.AstudybyOPECshowedthatOPEC'srevenuewouldreduce.See
OPEC(1993).
2.Largescalemodelswhichseektoincorporatetheseabatementissues
supportthesefacts.
3.Thevalueofenergysavingsexceedsadministrativeandother
identifiablecosts.Costsavingisnotalwaysapparenttotheconsumer
whereenergyproductionissubsidizedbecausetheyfacelowerprices.
See,Mullins(1996).
4.However,thetotalscaleofenergytaxationwouldstillhavebeen
lowerthanthatinmostEuropeancountries.
5.See,forexample,Oates(1997).
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